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rays in promoting oxidation, therefore free access of air is
necessary. This of course accords with general experience.
An important point to consider is that when water is in active
circulation the action of light is continual on successive
layers,* whereas in the quiescent liquid it diminishes with
the depth. Observers have found that the inhibitive property
of direct sunlight may penetrate in clear water to six or eight
feet, but with any turbidity it is soon arrested. It follows
that to get the benefit of this action reservoirs must be
shallow and freely exposed to air. Buchner's t results with
Vibrio cholerse, Bacillus typhi, and B. pyocyaneus, were
that light is germicidal down to r6 metres (5 feet), but that
its antagonistic effect on some bacteria in clear water did
not become imperceptible till a depth of three metres (9*8
feet) was reached.
Sunlight undoubtedly exerts a powerful germicidal effect
on bacteria near the surface, but even in a clear lake the
rays quickly lose their energy in penetrating lower, so that,
as Whipple J remarks, disinfection by sunlight is not a factor
at depths greater than a few feet. " Virtually without action
in moderately turbid waters'1 (Jordan, y. Exp. Med, v, 271
1900).
Geo. A. Johnson incidentally observes that under
ordinary circumstances sun-bleaching is active for a depth of
one foot below the surface, and in a month's exposure to
the sun's rays the colour removal will amount to about 20
per cent. This, of course, is a chemical action, like that
emphasised by Westbrook above.
Chemical Methods of Sterilisation.
The great advantage in several chemical processes is the
possibility of determining systematically and within a few
minutes, whether the liquid has been properly sterilised.
* Rapp showed the effect of daylight in diminishing the number of
bacteria in the river Isar at Puliach (Arch.f. Hyg^ xlviii, 179).
t Arch.f. Hyg., xvii, 179, 1893.
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